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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily inspect the cover 
tape of an embossed tape in a short time by eliminating 
the difficulty of setting the threshold value of judging the t 
quality or a problem point such as noise. 
SOLUTION: The method for inspecting the cover tape of 
an embossed tape comprises the steps of disposing a 
light source 5 sidewise or obliquely above of the flat 
surface of the cover tape 2 so as to reflect the emitting 
light of the source 5 by the tape 2 without emitting the 
light to a surface mounting component sealed in the 
embossed tape and to strengthen the contrast of the 
brightness on the uneven part of the flat surface of the 
tape 2, capturing the image of the embossed tape by a 
camera 4 disposed oppositely to the flat surface of the 
cover tape, forming the histogram of the lightness, 
deciding the threshold value from the distribution, 
forming the processed image converted to different one 
gradation on the region of the histogram divided by the 
threshold value, and examining whether there exists the 

pixel of the different gradation near the constituting part of the image or not. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which irradiates the light of the light source at an embossing tape 
[ finishing / a seal ], and the process which catches the image of this embossing tape with a 
camera one by one, Record the image recognized with this camera with an image processing 
system, and each pixel is recorded by multi-tone lightness. Create the histogram of lightness and 
the number of pixels and the threshold divided into the lightness corresponding to each 
component from distribution of this histogram is determined. The processing image which 
changed into the lightness of one gradation different, respectively the field divided with said 
threshold of said histogram so that each component of said image may be expressed with the 
lightness of one gradation except for a defective part is formed. It is the covering tape 
inspection approach of an embossing tape of having the process which investigates whether the 
pixel of the lightness of different gradation from the lightness of the gradation corresponding to 
this component in each component of this processing image existing. Light does not hit the 
surface mounted device by which said light source was enclosed in the embossing tape. The 
appearance to which the light of this light source reflects in on a covering tape, and the contrast 
of the light and darkness in the irregularity on a covering tape flat surface becomes strong, It is 
the covering tape inspection approach of the embossing tape which arranges to the side of a 
covering tape flat surface, or the slanting upper part, and is characterized by said camera 
carrying out opposite arrangement at said covering tape flat surface. 

[Claim 2] The covering tape inspection approach of the embossing tape according to claim 1 
characterized by investigating a seal width by carrying out counting of the number of pixels of 
the lightness of the gradation corresponding to the seal section of the covering tape in said 
processing image crosswise [ of the seal section of this covering tape ], and carrying out a 
quality judging by the size of this seal width. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of inspecting the seal condition of 
a covering tape, a blemish, a tear, etc., after containing a surface mounted device to an 
embossing tape. 
[0002] 

[Description of the Prior Art] The surface mount is performed as a means to mount discrete 
part and IC on one substrate. This fits the lead terminal of each part article over the 
conventional through hole, changes into the activity of solder printing, mounting of a surface 
mounted device, and a reflow the activity of soldering the electrical installation of each lead 
terminal and a substrate pattern with the rear face of the component side of a substrate after 
that, and plans automation and high density assembly of a process. 

[0003] Although mounting of a surface mounted device is in the activity of a single string of this 
surface mount, this is a process which takes out a surface mounted device called chips, such as 
surface mount mold semiconductor devices, such as SOP continuously contained in the 
embossing tape by mounter equipment, and a chip capacitor, one by one, and carries it in the 
predetermined location on the front face of a substrate continuously. 

[0004] As shown in drawing 7 , the embossing tape 1 consists of a carrier tape 3 on which 
embossing 3a was formed, and a translucent covering tape 2 which carries out the tegmentum of 
the embossing 3a opening, and all consists of plastics. The surface mounted device (not shown) 
is enclosed in the cavity surrounded on embossing 3a and the covering tape 2. Moreover, the 
covering tape 2 is put on the embossing effective area side of the carrier tape 3 by 
thermocompression bonding (seal). Since it leads also to the dirt of a surface mounted device, or 
the fault of mounter equipment depending on the situation of this seal condition, the inspection 
after a seal is indispensable. 

[0005] The covering tape inspection approach of an embossing tape applies the light from the 
ring type lighting 9 from the upper part like drawin g 8 conventionally. Make into a criterion the 
image first obtained with the camera 4, and it records by the lightness of per [ 64 ] pixel - 256 
gradation extent with the image processing system 7. Next, carry out pitch delivery of the 
embossing tape, and an image is captured with a camera 4 one by one. The picture signal was 
laid on top of the image processing system 7 with delivery and the image to be examined which 
consists of pixels of the lightness of the same gradation obtained by it, and was compared with 
it, and the condition of a seal and the tear of the covering tape 2 were judged by the size of the 
difference. 
[0006] 

[Problem(s) to be Solved by the Invention] By the above inspection approaches, there was 
variation in character [ in which a seal is performed by thermocompression bonding ] top some, 
processing also became complicated by processing the pixel of multi-tone lightness, and the top 
where a setup of the threshold of a judgment is difficult took time amount. Moreover, since the 
covering tape was translucent, the image of the surface mounted device contained to the bottom 
of it became a noise when judging the blemish of the covering tape itself, and a tear, and the 
quality judging was difficult for it. This invention cancels the above-mentioned trouble and it aims 
at conducting covering tape inspection of an embossing tape for a short time easily. 
[0007] 
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[Means for Solving the Problem] The process to which this invention irradiates the light of the 
light source at an embossing tape [ finishing / a seal ] in order to attain the above-mentioned 
purpose, Record the process which catches the image of this embossing tape with a camera one 
by one, and the image which has recognized with this camera with an image processing system, 
and each pixel is recorded by multi-tone lightness. Create the histogram of lightness and the 
number of pixels and the threshold divided into the lightness corresponding to each component 
from distribution of this histogram is determined. The processing image which changed into the 
lightness of one gradation different, respectively the field divided with said threshold of said 
histogram so that each component of said image may be expressed with the lightness of one 
gradation except for a defective part is formed. It is the covering tape inspection approach of an 
embossing tape of having the process which investigates whether the pixel of the lightness of 
different gradation from the lightness of the gradation corresponding to this component in each 
component of this processing image existing. Light does not hit the surface mounted device by 
which said light source was enclosed in the embossing tape. It arranges to the side of 
appearance and a covering tape flat surface or the slanting upper part where the light of this 
light source reflects on a covering tape, and the contrast of the light and darkness in the 
irregularity on a covering tape flat surface becomes strong, and said camera is characterized by 
carrying out opposite arrangement at said covering tape flat surface. 

[0008] Moreover, it is characterized by investigating a seal width by carrying out counting of the 
number of pixels of the lightness of the gradation corresponding to the seal section of the 
covering tape in said processing image crosswise [ of the seal section of this covering tape ], 
and carrying out a quality judging by the size of this seal width. 

[0009] Thus, by constituting, the light from the surface mounted device enclosed in the 
embossing tape among the light which carries out incidence to a camera decreases sharply. 
Moreover, since the contrast of the light and darkness in concave heights, such as a blemish of a 
defective part, i.e., a covering tape, and a tear, is emphasized, only concave heights are recorded 
by the lightness of nearby gradation, and the lightness of gradation with the conspicuous 
distance by catching this image with the camera which countered the covering tape flat surface. 
[0010] Moreover, it becomes the component (for example, non-seal section of a covering tape) 
of other images classifiable clearly about the seal section of a covering tape, and in each 
component, since it becomes the lightness of the gradation of the same level except for a 
defective part, magnitude of the seal section can be clarified. Furthermore, a seal width can be 
measured by carrying out counting of the number of pixels, and the quality judging of a seal width 
is attained by the size of the measured value. 
[0011] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained along 
with a drawing. In addition, in the following explanation, although the same sign may be continued 
and used for two or more drawings, these show the same or a corresponding thing. 
[0012] Drawin g 1 is drawing showing the gestalt of operation of this invention, 5 shows the Rhine 
mold lighting and 6 shows a tape guide. In the gestalt of operation shown in this Fig., an 
embossing tape [ finishing / a seal ] is set to a tape guide 6, two Rhine mold lighting 5 is 
arranged in both the side, and the light is irradiated by homogeneity on the flat surface of the 
covering tape 2 of an embossing tape. The covering tape 2 and the image of the near are 
changed into a picture signal by the camera 4, the picture signal is sent to an image processing 
system 7, and an image processing is performed. A picture signal is processed so that it may be 
easy to distinguish a defective part in this image processing. 

[0013] In addition, the carrier tape of an embossing tape, a covering tape, and a tape guide 
change surface states, such as surface roughness, respectively, or the quality of the material 
and a color are changed, and it is made for the reflection factor of light to have differed. Thus, if 
it does not set, each part is because distinction may not stick even in where [ from where ]. 
Moreover, if it does in this way, two or more crests which corresponded to each part on the 
histogram can be made to be able to estrange, respectively, and can be made to be able to 
appear, and the decision of the threshold mentioned later can be made easy. For example, it is 
metal, and the tape guide 6 makes surface roughness comparatively coarse so that light may 
reflect irregularly, it uses the covering tape 2 as translucent plastic film, and is using the carrier 
tape 3 as the black plastics cast. Moreover, although the seal sections of a covering tape are 
some covering tapes, it has stuck to the carrier tape 3 by thermocompression bonding, and the 
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reflection factors of light differ, a result — the brightest one — the tape guide 6 of a background 

— it is — a degree — each of the crests of the covering tape 2 which appear on the histogram 
which becomes the order of the non-seal section, the seal section, and the carrier tape 3, and is 
shown in drawin g 2 (a) — each part — corresponding — coming . 

[0014] As an image processing is the following, it is performed. First, an embossing tape 
[ finishing / a seal ] is covered over the equipment of drawin g 1 , the image is captured with a 
camera 4, and a picture signal is sent to an image processing system 7. A picture signal is 
analyzed with an image processing system 7, and obtains a histogram like drawin g 2 (a). This Fig. 
showed the histogram of an ideal seal finishing embossing tape, and lightness is taken along an 
axis of abscissa and it has taken the number of pixels along the axis of ordinate. In addition, a 
camera 4 is used as a CCD camera with the resolution of 300x250 pixels, and RAM of an image 
processing system is 8 bits. That is, in other words, the smallest unit which can record lightness 
with 256 gradation per pixel and which constitutes an image can take now either of 256 steps of 
brightness. Four crests are appearing to the histogram, since the reflection factor of the light of 
the components which constitute an embossing tape as mentioned above, or a tape guide is 
different, the crest which has the gradation of lightness in the highest location is the tape guide 
6 of a background, and the crest in a location high next becomes the order of non-seal section 
2a of the covering tape 2 then seal section 2b, and the carrier tape 3, as shown in drawing. When 
there are many noise components and it is hard to acquire a peak here, a filter is covered over 
an image. The value of the lightness of the part whose number of pixels after the above activity 
and in drawing decreases most as compared with the number of pixels of the near is determined 
as a threshold, and it classifies into the field shown by A, B, C, and D. Therefore, seal section 2b 
and C are equivalent to non-seal section 2b, and D is [ A ] equivalent to a tape guide 6 for the 
carrier tape 3 and B. 

[0015] thus, the pixel of the lightness which exists in the field of A with an image processing 
system 7 to the divided field — all — 20 — further — B, C, and D — respectively — 70,200,250 

— changing — the lightness of four gradation — collecting (formation of 4 values) — a 
histogram becomes like drawin g 2 (b). In connection with this, like drawin g 3 , an image turns into 
a processing image patternized by a tape guide 6, non-seal section 2a, seal section 2b, and the 
carrier tape 3 serving as lightness of respectively fixed gradation, and is projected on the 
monitor (not shown) linked to an image processing system 7. However, since drawin g 3 is the 
case where an ideal embossing tape is used, a defect does not exist. Although it becomes an 
image as shown in drawin g 4 when a defect exists, about this, it mentions later. That is, the 
component of the image corresponding to the field is expressed with the lightness of one 
gradation except for a defective part by changing into the lightness of one gradation different, 
respectively the pixel of the field divided with the threshold on a histogram ( drawin g 2 (a)) 

( drawin g 2 (b)) ( drawin g 3 , drawin g 4 ). In addition, this 4 value-ization is easily realizable by 
data processing with an easy circuit, an easy microcomputer, etc. which used the comparator. 
Moreover, a setup of a threshold is automatically performed by the program beforehand set as 
the image processing system 7, and pattern matching of the formation of 4 values, storage of an 
image, and images and a quality judging are similarly performed automatically by the pan. 
[0016] A noise component surely exists in an image pick-up system, a defective part or a noise 
may be unable to distinguish becoming a problem in case image processings (data compression), 
such as the above-mentioned formation of 4 values, are carried out easily, and in this case, even 
if it is a defective part, it is becoming the lightness of the same gradation as a normal part. Since 
the gestalt of operation of this invention shown in drawin g 1 has the light source in both the 
sides of an embossing tape, when an embossing tape has a defect, when it is a convex defect, 
the light of the light source reflects in a camera side in heights, and lightness goes up it. 
Moreover, since the light of the light source does not reach to a crevice when there is a 
concave defect, lightness falls. Thus, the contrast of light and darkness is emphasized and the 
lightness of a defective part changes remarkably. Therefore, when there is a defective part, when 
the pixel equivalent to this part carries out image processings, such as formation of 4 values, it 
enters as lightness of different gradation from the lightness (lightness of the changed gradation 
when changing into the lightness of one gradation the lightness of the gradation of the pixel of 
the field divided with the threshold) of the gradation corresponding to each component of a 
processing image. For example, although the pixel of the part which hits non-seal section 2a of a 
covering tape goes into the field of C on the histogram of drawin g 2 (a), when there is a tear, the 
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pixel of the part goes into the field of A certainly, on a processing image, serves as lightness of 
the gradation with which only the part differs from near clearly, and is projected. 
[0017] Drawin g 4 is the example of the processing image at the time of forming the image of a 
seal finishing embossing tape when there is a defect into 4 values, and the seal gap section of 
the covering tape which some carrier tapes 3 exposed to the part to which 2c (the tear section 
of a covering tape and 2d) should be carried out, and the seal of the exfoliation section of a 
covering tape and the 2e (the imperfect-seal section of a covering tape and 2f) should be carried 
out in this Fig. is shown. Since the light of the light source does not reflect tear section 2c as 
shown in drawing, lightness turns into lightness of the same gradation as the lowest carrier tape 
3. Since 2d of exfoliation sections and imperfect-seal section 2e have not stuck with a carrier 
tape, lightness becomes the same as that of non-seal section 2a, and since the carrier tape 3 of 
a substrate is exposed, 2f of seal gap sections serves as lightness of the same gradation as the 
carrier tape 3. Therefore, by making into a criterion the processing image shown in drawin g 3 , if 
the processing image of a seal finishing embossing tape with the defect shown in drawin g 4 is 
compared by superposition and the method of superposition, the above-mentioned defective part 
will be detected and it will be judged with a defective. 

[0018] Moreover, if it judges whether the pixel of the lightness of different gradation from the 
lightness of the gradation corresponding to each part exists, since it is understood for the 
existence of a defect, it is possible also for inspecting without performing pattern matching with 
a standard image. For example, when it is going to inspect the defect of the seal section of a 
covering tape, the pitch of several pixels is taken to the longitudinal direction of the seal section, 
and counting of which has the pixel of the lightness of the gradation corresponding to the seal 
section set up crosswise [ of the seal section ] for every pitch on the occasion of the above- 
mentioned formation of 4 values is carried out. By doing in this way, measurement of the width 
of face of the seal section is possible, and it enables the measured width of face to carry out a 
quality judging by whether there is any paddle which is filling the predetermined range which 
shows the excellent article acquired experimentally. The quality judging of other parts can be 
similarly performed from an actual measurement. 

[0019] Thus, with the gestalt of the operation which carries out a quality judging, it becomes 
very effective in the quality judging of the seal section from an actual measurement. It is 
because the variation by the heterogeneity of the thermocompression bonding in the range 
exceeding this is not concerned with the quality of a product that the seal width should just be 
filling indispensable width of face. That is, it can consider as the quality judging adapted to the 
actual condition rather than the method of superposition which makes a standard image 
absolute. 

[0020] What drawin g 5 used the Rhine mold lighting 5 and a total reflection mirror 8 instead of 
one pair of light sources, and was carried out, and drawin g 6 are the gestalten of the operation 
which used the ring type lighting 9. The same effectiveness as the gestalt of operation which all 
showed to drawin g 1 since the contrast of light and darkness was emphasized in the defective 
part is acquired. 

[0021] Although the gestalt of operation was explained above, not only this but various 
modification is possible for this invention. For example, although the light sources used for the 
gestalt of the above-mentioned implementation were only the Rhine mold and a ring type, what 
is necessary is just the light source which irradiates a perimeter to light from the both sides of 
not only this but an embossing tape. However, you make it located in the side or the slanting 
upper part to a covering tape flat surface so that it may become the location where direct 
exposure light does not shine upon the surface mount device enclosed with the embossing tape. 
In addition, as for the light source, it is more ideal than a covering tape core to irradiate toward a 
covering tape core from a location higher about 10mm than about 50mm and a covering tape flat 
surface. In addition, the light source which prepared covering etc. or had loose directivity so that 
the exposure light of the light source might not be irradiated directly at a camera side should be 
used. Moreover, although RAM built in the image processing system was set to 8 bits with the 
gestalt of the above-mentioned implementation, if not only this but a clear threshold can be 
acquired and effectiveness of an image processing is not lowered, it is good without limit, 
however — although it will be inevitably set to 2 bits or more since four crests must be formed 
on a histogram if 4 value-ization is carried out like the gestalt of the above-mentioned 
implementation — the noise width of face of an image pick-up system — consideration — 
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putting in — sufficient bit — considering as a number is important. 
[0022] 

[Effect of the Invention] As explained above, the contrast of light and darkness is emphasized 
according to the light source which has arranged concave heights, such as a blemish of a 
defective part, i.e., a covering tape, and a tear, to the side of a covering tape flat surface, or the 
slanting upper part. Since only concave heights are recorded by nearby lightness and lightness 
with the conspicuous distance by catching this image with the camera which countered the 
covering tape flat surface, the clear threshold which is not influenced by the noise can be set up. 
Moreover, since there is no light of the light source in the surface mounted device in embossing 
with direct report Lycium chinense and most light which carries out incidence to a camera turns 
into the scattered light generated on the covering tape front face, there is no image of the 
surface mounted device which penetrates interference and the covering tape of light and is 
caught by the camera etc., and the noise by existence of a surface mounted device is reduced 
remarkably. 

[0023] Furthermore, since the lightness of a defective part serves as a different value from near 
like the above, the lightness corresponding to the part understands the existence of a defect by 
investigating whether the lightness of a different value is included at each part. Furthermore, if a 
threshold is calculated from a histogram with an image processing system, this changes multi- 
tone lightness into the lightness of some gradation and a processing image is created, since the 
seal section of a covering tape will serve as lightness of the gradation of the same level except 
for a defective part, measurement of a seal width is also easy and what is judged not with the 
relative inspection by the comparison with a standard image but with the magnitude and the 
continuity of the width of face itself can be performed in a short time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing showing the gestalt of operation of this invention. 
[ Drawin g 2] It is drawing showing the histogram of the captured image and a processing image. 
[ Drawin g 3] It is drawing showing the example of the processing image of an ideal seal finishing 
embossing tape. 

[ Drawin g 4] It is drawing showing the example of the processing image of a seal finishing 
embossing tape with a defect. 

[ Drawin g 5] It is drawing showing the gestalt of operation at the time of using the Rhine mold 
lighting and a mirror. 

[ Drawin g 6] It is drawing showing the gestalt of operation at the time of using ring type lighting. 
[ Drawin g 7] It is the perspective view showing the outline of an embossing tape. 
[ Drawin g 8] It is the block diagram of conventional embossing tape test equipment. 
[Description of Notations] 

1 Embossing Tape 

2 Covering Tape 

2a Non-seal section 
2b Seal section 

3 Carrier Tape 
3a Embossing 

4 Camera 

5 Rhine Mold Lighting 

6 Tape Guide 

7 Image Processing System 

8 Total Reflection Mirror 

9 Ring Type Lighting 
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[ Drawin g 1] 
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[ Drawin g 5] 
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